Upregulation of glucose-6-phosphate dehydrogenase in response to hepatocellular oxidative stress: studies with diquat.
The expression of hepatic glucose-6-phosphate dehydrogenase (G6PDH, E.C. 1.1.1.49) is hypothesized to be modulated by free radicals during oxidative stress. The ability of diquat, a compound known to enhance oxidative stress through generation of reactive oxygen species, to modulate the expression of G6PDH in primary cultures of Fischer-rat hepatocytes was examined. Diquat-treated hepatocytes maintained in a chemically defined medium showed both a time- and concentration-dependent increase in G6PDH enzyme activity. This increase in enzyme activity was accounted for by an increase in both G6PDH mRNA and immunoreactive protein, suggesting control at a pretranslational level. The possibility that diquat increased transcription by transfecting cells with a chimeric gene containing 935 bp of the G6PDH promoter (-878 to +57) linked to the gene for chloramphenicol acetyl-transferase (CAT) was examined. Hepatocytes transiently transfected with this chimera, and subsequently treated with diquat, exhibited an increase in CAT activity. However, hepatocytes transfected with a chimera containing 287 bp of the G6PDH promoter (-230 to +57) exhibited only basal CAT activity in the presence of diquat. These results suggest that regions in the DNA sequences required for diquat-induced expression of G6PDH lie between base pairs -878 and -230 of the G6PDH gene. These findings are suggestive that oxidative stress in hepatocytes increased the expression of G6PDH activity and protein and that the increased expression is controlled at the transcriptional level.